Special Case -Taylor Series Expansions
If there are two sources, the Taylor series expansions of the first-order sensitivities about the point Λ = 1 (base case) through first order in λ1, λ2 are: ( 1 − 1)
Along the diagonal path, λ1 = λ2 = s. Substituting Eq. (S1) into Eq.
(2) and integrating with respect to s yields
For the path B-b1-b in Fig. 1 , λ2 = 0 from b to b1, and dλ1 =0 from b1 to B. Using this information and integrating Eq. (S1) with respect to λ1 from b to b1 gives
Noting that dλ2 = 0 from b to b1 and that λ1 = 1 from b1 to B and integrating Eq. (S2) with respect to λ2 from b1 to B gives
By a procedure analogous to that for path B-b1-b, the results for path B-b2-b are:
The expansion of the concentration in a Taylor series about Λ = 1 through second order is:
With this expansion, the concentration difference Δci = ci(Λ=1) -ci(Λ=0) is then
For all three paths, Δci = Si1 + Si2, and thus the source apportionments equal the concentration difference between the base and background cases through second-order in λ1 and λ2. Figure S1 . Concentrations of NO2 and HNO3 from the base case, the background case and the anthropogenic increment. Figure S2 . Comparison of the sum of the source contributions to the anthropogenic increment. Points are hourly values during the 3-day simulation. Also shown is a 1-to-1 correspondence line. Figure S3 . Apportionment of the anthropogenic NO2 increment (left) and HNO3 increment (right) to sources using the Diag, NOxF, and VOCF emission-control paths.
